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Thecoldair diffuser lineis
another Thermal Core
exclusive. Unlikeconven-
tional systemsthat handle 55
degreeair supply, thecold air
diffuser allows40 degreeor
lower air to bedistributed
without theuseof mixing
boxes. Thehighinduction
ratio ensurescomfortis
maintained andair qudity
criteriaaremet. Users
discover the benefitsof cold
ar systemsthrough lower
initia sysemingalationand
congtruction cogts. Thisis
redlized by areductioninthe
ar handlingand distribution
system sizeand the decrease
of ductwork size, fans, and
other system components.

Drury College proved to be an excel-
lent testing ground for Thermal Core
cold air diffuserssincethestructure
offered avariety of room configura-
tions. At left, the 30 foot ceilingsof the
atrium posed no problemfor themixing
efficiency of thediffusers.




Thermal Core Cold-Air Diffusers

Vena
Contracta is

Low Temperature
Supply Air
40 °F

at 75 °F

Vena Contractaisformed pulling room air back into the jet nozzle and mixing it with the primary supply air stream. The
induction accomplished through the nozzle and within 4 1/2 inches of the diffuser outlet hasaratio of 2.35:1. This
means that for every CFM of supply air 2.35 CFM isintroduced to the room. Induction continues throughout its
throw due to the high mass and vel ocity of the individual circular jets. These two principles account for the very high
overall induction ratio. Thediagramillustratesinduction of room air into the supply jetsexitingaTher mal Cor €°
diffuser. Room air adjacent to the supply jetsis entrained into the stream, expanding the jet and transferring heat to it.
Within afew inches from the diffuser, the temperature of the supply air has increased to the extent that “ dumping” of
cold air into the living space does not occur.

Supply jet expands as
induction occurs in air stream.

Thermal Core Research and Development

Thermal Coretechnology wasde-
veloped by applying thelatest sci-
entific knowledgeof air jet behav-
ior. The team responsible for its
development utilized dataprovided
by theworld'sleading air distribu-
tion scientists. Computerized math-
ematical modeling wasused to de-
vel op prototype model sthat were
thentested inthemost modernlabo-
ratoriesavailable. Thethermd-core
diffusersweresubjected tothemost
rigoroustesting and conditionspos-

sble. Therma-imaging wasusedto
study the exact air distribution en-
velope, theinteraction of the pri-
mary air streamwith room ambient
air, and resultant thermal gradients.
Anarray of highly sengtiveair flow
and temperature sensorswerein-
stalled inthelaboratory toforma
grid system allowing the ambient
room circulation, mixing and tem-
peraturegradient to bestudied. An
air distribution performanceindex
(ADPI) wasthusdetermined for the

diffusers, when applied withinthe
suggested guidelinegpplication pro-
cedures. Deviation from guideline
application procedures will de-
gradethe performance of any dif-
fuser, but degradation can now be
predicted.

Primary air temperaturefrom 35°F
to 140 °F wereintroduced through
thethermal corediffusers.



Room temperatures and humidity levelswerevaried  induction diffuser accomplishesasuperior air diffu-
from 35 °Fto 95 °F and 25% RH to 90% RH. A cold  sion performanceindex and providesthefollowing
glasscurtainwall mock-up wasprovidedinthelabo-  benefits

ratory to determine heeting performance. Thiswall was
tested down to-20°F. Findlly all thermal corediffus-
ersweresubmitted to EnergisticsLaboratory, adivision ;g nerior heating performancefrom overhead air
of Cerami and Associatesfor completeindependent  Gigtribution, evenin northern dlimates

testing. (Seeend note.)

v Superior indoor air quality

v Completeair mixing which provideseven tem-

Thefollowing testswere conducted: perature gradients throughout the space, and

v Airflow, air throw, and air drop moreimportantly, the elimination of short-cir-
cuiting of the primary supply air to thereturn-
v Sound power and NC level development air system. Thisincreases the “ventilation ef-

fectivenessfactor” and optimizesthe effective-
ness of outdoor ventilation air in achieving ac-
ceptableindoor air quality.

v Air pressuredrop

v Inductionratio determination

v The primary cold air stream will not sink
(dump) into the occupied zone, even when
v Cold curtainwall heating test throttled back to zero flow rate.

v Airdigtribution performance (ADPI) tests

+ Completecataloging of performancedatafor each ¥ Condensation problems often encountered
diffuser duringinitia pulldowninhumid areas, or with

cold-air distribution systems, are eliminated.

v Condensation test inawarm and humid roomwith _ o o _
cold primary air (i.e. room - 95% DB, 90% RH:; Thetherma corelineof highinductiondiffusersis
primary supply air - 35% DB probably the most researched, studied, and tested

ar distribution product of our time.
These tests concluded that the Thermal Core high

End Note:

Independent laboratory testing confirmed or prevailed over theinitial testing which was performed in the Titus L aboratory
in Richardson, TX. All performance data and performance claims are based on the final testing in Energistic’s, adivision of
Cerami & Associates Inc., independent laboratory.

IMAX: Branson, Missouri chooseshightech
jetinduction diffusersand cold air distribution
for occupant comfort.




Principles of Cold-Air Distribution

Air Entrainment

Mathematical modeling and laboratory tests have proven that the application of five scientific principlesare
necessary to accomplish optimum ambient air entrainment.

1. Theinjected airstream must have adequate vel ocity and massto provide sufficient momentumto cause
desired circulation, entrainment, and mixing of ambient air.

2. Theratio of peripheral surface areato cross-sectional areamust be high to provide maximum contact
between thetwo air masses.

3. Theratio of thelongitudinal dimensionto cross-sectional areaof thennozzleshould be 3:1 or greater. This
establishesnonturbulant, linear flow withinthenozzle, which preventsdiffuson of theairjet when it exits
thenozzle, thereby allowing theairjet to continueitscircular form for somedistanceinto the conditioned
room. A Vena-Contractais established setting up an induction effect back into the nozzles.

4. Adequate space must be provided around the perimeter of each air shaft to allow maximum contact of
theinjected airstream withtheambient air.

5. Thejetstream must be projected at aspecific angleaway from the surfaceit isflowing across, creating a
negative pressure region between the high velocity jet and that surface. Thelow pressureregion created
must be of sufficient depth andintendity so asto causeambient air to flow into it, thusenhancing ambient
ar entrainment.

Thermal Cor €° diffusersembody al five of these principlesto ahigher degreethan hasprevioudy
been possible.

Induction

Duetotheinnovativedesign of Thermal Core® diffusers, induction ratiosare much higher than those obtained
previoudy. Conventiond diffusersoffer inductionratiosfrom4:1t0 10:1. Therma Core® diffusersincreasethe
induction ratio from 200 to 400 percent. Theinductionratioiscataloged for each diffuser at variousair-flow
ratesso its performance can beeasily ascertained. (See Diffuser Specifications.)

Draft-Free Operation

TheTherma Core® diffuser isuniqueinthat it projectsair awvay fromthecelling, alowing alow pressureregion
toformfor ashort distance. Theair streamisthen attracted towardsthe ceiling preventing it from sinking into
the conditioned room, which would cause objectionable drafts. L aboratory tests have proventhat Ther mal
Cor€° diffusersoffer greater turndown ratiosthan are possible with other designs. Infact, no objectionable
draftswill occur over theentirerangefrom zero to 100 percent air flow.



Condensation Formation

A successful cold-air distribution system must prevent condensation fromforming onthediffusers
under al possibleoperating conditions. Thethermal-core diffuser accomplishesthisduetoits
uniquedesign. Firg, dl partsof thediffuser are constructed of asalf-insulating material. Second,
warm ambient roomair isinduced in such amanner astoimpingeon itssurfaces. Thischaracteristic
warmsthe surfaces adequately to prevent condensation. A Vena-Contractaisformedinducing air
back into the nozzlewhich increasesthe outl et temperature further avoiding condensation formation.

Condensation formation can a so occur on conventiona temperature systemsunder certain condi-
tions. Thermal corediffusershave solved many such conditionsinthe past.

Heating

Thethermal-core diffusers are well suited to overhead heating systemsin very cold climates.
Walls with heat losses up to 500 BTUH per linear foot can be heated from an overhead air
distribution system without cold down-drafts affecting the comfort of occupants. The higher
induction rate again provides the circulation and mixing to prevent stagnation, down drafts,
and other undesirabl e conditions from devel oping. Conventional diffusers simply do not have
theinduction capacity to provide acomfortabl e draft-free environment under these cold adverse
conditions.

A cold glasscurtain wall wasmocked up in aweather chamber at Energistics/Cerami Associates
Inc. Laboratory to ascertain exactly how well thethermal corediffuserswould perform under
extreme heating Situations. The chamber was 20 feet wide, 24 feet long, and 9feet high. Theglass
curtainwall was 20 feet wideand 9 feet tall witha0.56 “ U” factor. Temperature was-20°F onthe
cold sideof thewall and 75 °F onthewarm side. The curtainwall heat losswas478 BTUH per
linear foot. A temperature and air-flow sensor grid was set up in accordancewith ADPI standards.
The maximum temperature differenceswithin the occupied zonefrom head-level tofloor level and
throughout the entire space was|essthan 1.5 °F. All the vel ocity readingswere within the accept-
ablerange.

“ADPI” test standards have not been established at thisdate for heating systems, but if normal
ADPI standardswere applied, therating would have been 100.

Until now, overhead heating systems could not provide adequate comfort under such adverse
conditions. Even dual distribution systemswith an overhead cooling system and an underfloor
heating system have ahard time equaling such performance.

Now, for the first time, the HVAC engineer can confidently design a combination overhead
heating and cooling air distribution system in very cold northern climates.



Cold-Air Distribution Systems
and Indoor Air Quality

x  Cold-air distribution systems provide improved humidity control enhancing the
comfort that occupants perceive.

% Thebuildings are fresher and more comfortableif high induction diffusersare

employed dueto superior room-air mixing, greater ventilation effectiveness, and
improved circulation rates.

x  Concentrations of endotoxins (toxic substances secreted by microorganisms) are
lower than in conventional systems.

% Condensation on cooling-coil finsis up to three times higher than conventional

systems. Thisvirtually turnsthe cooling-coil into an“air washer” carrying away
many undesirableimpurities, particles, and toxins and flushing them down the drain.

x  Overal air quality is perceived to be superior. Owners who have used cold-air

distribution in conjunction with thermal core high induction diffusers know that the
indoor air quality and comfort areimproved.

Outdoor Air Introduction Rate and
Ventilation Effectiveness

ASHRAE Standard 62-1989, Ventilation for Acceptable Indoor Air Quality, statesin Sec-
tion 6, Paragraph 6.1.33 that outdoor air introduction rates must be increased if mixing
provided by the building’sair distribution system islessthan 100% effective. Ventilation
effectivenesswill belessthan 100% unless compl ete mixing occurs between the primary
supply air and the room ambient air (i.e. short-circuiting to the return air and/or the
exhaust air system). Conventional diffusers typically fall short of complete mixing; an
“E,” can be aslow as 60%. Properly applied thermal core diffuserswill always provide
complete mixing and an “E,,” factor of one. Systems employing CO, sensors to control
outdoor air introduction rates will use less outdoor air with thermal core diffusers than
with conventional types. Example Application



Corrected Outdoor Air Volume

Appendix F of the ASHRAE Sandar d 62-1989 devel opsthe following equation to determinea
correction for outdoor air volume, based on ventil ation eff ectiveness.
Corrected outdoor air volume VO _isdetermined equation: Vo, = %
v
Where
VO = outdoor air volume
E, = ventilation effectiveness

Ventilation effectivenessis determined by the equation: E =-1-5

Where
S = Percent of non-mixed air
R = Recirculating factor (Ratio of recirculating air volume to Supply air volume)

Example

Asan example, consider a classroom occupied by ateacher and 29 students (30 people). Assume a
requirement of outdoor air at arate of 15 CFM/person (450 CFM total), a supply-air volume of 714
CFM, and a supply-air temperature of 40 °F DB. The recirculation factor R is0.37 [(714 CFM - 450
CFM)/714 CFM = 0.37]. The following table givesthe calculated E,, and VO, for ADPI values of
100%, 90%, 80%, and 70%.

ci:)d(;g:m ADPI S E, \{J
1 100% 0 1.0 450 CFM
2 90% 0.10 0.93 484 CFM
3 80% 0.20 0.86 523 CFM
4 70% 0.30 0.79 570 CFM
Conclusions

Condition 1 - air mixing of 100% (i.e. Thermal Core® high induction diffuser) requires 450 CFM of
outdoor air to satisfy ASHRAE 62-1989 indoor air quality standard.

Condition 2 - air mixing of 90% (a very good conventiona diffuser) requires 484 CFM - an increase of 8%.
Condition 3 - air mixing of 80% (a good conventional diffuser) requires 523 CFM - an increase of 16%.

Condition 4 - air mixing of 70% (an average conventional diffuser) requires 570 CFM - an increase of 27%.



The RILT is a high induction
linear diffuser designed for
low temperature applications.

¢ Factory sealed, integral
plenum with internally lined
insulation protects against
condensation.

¢ Discharge angle of leaving
air designed to maintain a
tight horizontal pattern
even with varying air
volumes.

¢ Face of diffuser is flush
with ceiling tiles providing
a smooth appearance to
blend into ceiling system.

¢ Diffuser available in 2 and

4 ft. lengths.

¢ | or 2 way opposite blow. "W l ]
B
Air Discharge Pattern —=
00000000000000000000000/]
The RILT series of low tem- L minus 14
perature diffusers are avail-
able with one-way or two-
: T : End View Available

way opposite high induction folet Hiass R
i : Available Inlet
jets. The number, spacing, Taadtis 1 Sizes 6 Round 6 1/4
and center of discharge 2% 6.8.10 8 Round | 9 3/8
openings in Thermal Core 48 6.8.10 10 Round | 12 1/2

were engineered and tested
to maximize the diffusers

performance in VAV appli-
cations.

|
|

I

I Air Discharge Pattern
The RILT series of cold air
diffusers are available with one-
way or two-way opposite high
induction jets. The number,

] spacing, and center of discharge
openings in Thermal Core were
engineered and tested to
maximize the diffuser’s
performance in VAV applications.

1 1




Thermal Core High Induction Linear Throw
Standard Capacity Diffusers

. - 1
R I LT Al Pls't::st lllc!’EI Prt':::lml Im{R“:ttil:“ el
. Flow Throw' NC* | AK* | Size
Standard Capacity |cpy| Ich | Inch @150 S
1
» 1-W Bl wC | wc FPM
24 -way DIOW [50 [ o7 07 |9.12.17] 16:1 | <20 | 041 [6" RND
75| .17 18 12,1421 24:1 25 | .041 |6" RND
00| 30 32 14,1723 33:1 33 | .041 |6" RND
s | 43 43 15,1824 3711 35 | .041 |6" RND
2 ]
g Pf:::ﬁe.rr{z::re MI;:::: ,,z e
1 3 4 H
?:':1 inch | Inch | "MV [ @iso | NCT[AK) Sie | py) T
wWC | wWC FPM' peRe
50 | ot | o1 Jesiz] s1 |<20] 0|6 rap| Standard Capacity
75 04 04 [811,14] 12:1 ]<20].082|6"RND| 247 2-Way Blow
100 07 09 [9.12.17] 16:1 | <20 .082[6" RND
125 12 15 [11.13200 20:1 [ <20] .082 6" RND
150 17 A8 [12,1421] 24:1 25 | .082 |8" RND
175 24 26 [13,16,22] 28:1 29 | .082 |8" RND
200 30 32 14,1723 33:1 33 | .082 |8" RND
225 39 41 15,1824 37:1 35 | .082 |8" RND
S i e ln.]:‘u::;:.f et
Flow Throw' NC* | AK* | Size
RI LT CFM Inch Inch @150 Yichies
wWC | weC FPM!
Standard Capacity 50 [ .01 01 ]69,12] 81 |<20].082[6"RND
48” 1 Bl 100 | .07 09 [9,12,17] 16:1 | <20] .082 [6" RND
8 'Way ow 150 [ .17 _ 12,1421  24:1 25 | .082 [8" RND
200 | 30 32 14,1723 33:1 33 | .082 |8" RND
230 | .41 44 15,1824 37:1 35 | .082 |8" RND
M Static | Total lndul:l.ltmz —_— RI LT
Pressure|Pressure| .| Ratio A - z
MW e h e MRS Gy g [ NG| AR Size Standard Capacit
M e | we PV jnehes - pacity
00| ol | o |e9.2] st |<20].164|6"raD| 48” 2-Way Blow
150 | .04 05 |811,14] 12:1 |<20] .164 |6" RND Notes:
200 07 .09 9,12,17 16:1 <20 | .164 |6" RND 1. Throw data is given as the distance in feet to
250 | .12 15 [11,13.200 20:1 | <20] .164 |6" RND terminal velocities of 150, 100, and 50 FPM
2 7 1
300 | 17 | .19 121421 241 | 25 | .164 |8" RND i e L
350 24 0 13.16.22] 28:1 29 164 | R" RND 3. NC cniteria represents the noise criteria which
— will not be exceeded by the sound pressure in
400 30 33 14,17,23 33:1 33 164 | 8" RND any of the octave bands, 2nd through 7th, with
450 | 39 43 [15,1824 37:1 35 | .164 |8" RND room absorption of 10 DB
4. AK represents the effective mean area of each

diffuser.



Thermal Core High Induction Linear Throw
High Capacity Diffusers

Air | static | Total Induction? | Inlet
R”_T Flow | Pressure|Pressure| Throw' |[Ratio @150 NC* | AK* [ Size
CFM | Inch WC |Inch WC FPM' Inches
High Capacity 25 .01 .07 5,8,11 6:1 <20 | .0525| 6" RND
50 .04 .04 9,12,17 12:1 <20 | .0525| 6" RND
24” 1-Way Blow 75 A0 A1 |12,15,20 18:1 <20 | .0525| 6" RND
100 18 20 |[14,16,23 24:1 23 | .0525| 6" RND
125 29 32 |16,18,27 30:1 32 |.0525| 6" RND
150 .40 41 |18,20,32 36:1 35 |.0525| 6" RND
Air | Static Total Induction ? Inlet
Flow | Pressure|Pressure| Throw '| Ratio @150| NC * | AK * | Size R"_T
CFM| Inch WC | Inch WC FPM ' Inches
50 01 01 [ 5811 6:1 <20 | 105 [ 6" RND H|gh Capacity
75 .03 .04 7.10,13 9:1 <20 | .105 | 6" RND H
100 04 06 | 912,16 12:1 <20 | 105 [e-ran | 24 2-Way Blow
125 .07 A0 10,14,16 15:1 <20 | .105 | 6" RND
150 A0 M 12,15,20 18:1 <20 | .105 [ 8" RND
175 A4 A6 13,16,21 21:1 21 | .105 | 8" RND
200 A8 20 14,16,23 24:1 23 | .105 | 8" RND
225 22 25 1517,26 28:1 28 | .105 | 8" RND
250 29 32 16,18,27 30:1 32 | .105 | 8" RND
275 .34 .36 17,19,30 33:1 33 | 105 | 10 0VL
300 40 42 18,20,32 36:1 35 | .105 | 10 OVL
Air Static Total Induction ? Inlet
RILT Flow | Pressure | Pressure | Throw '| Ratio @150 NC*® | AK* | Size
CFM | Inch WC | Inch WC FPM ' Inches
H]gh Capacity 50 .01 .03 6,7,10 6:1 <20 | .1116 [ 6" RND
- 100 .03 .05 11,10,13 11:1 <20 | .1116 | 6" RND
48 1-Way Blow [Fs [ 10 [10146] 171 <20 | 1116 ] 8" RND
200 14 07 13,16,21 23:1 21 | .1116 | 8" RND
250 .23 .26 15,17,26 28:1 28 | .1116 | 10"OVL
300 31 .35 17,19,30 34:1 33 | .1116 | 10"OVL
325 37 .41 18,20,32 37:1 35 | .1116 | 10"OVL
Air Static Total Ind_uction 2 In}et R"_T
Flow| Pressure | Pressure | Throw '| Ratio @150 | NC3 | AK* | Size
1 - -
O e | b L1 High Capacity
150 [ .03 04 | 5811 8:1 <20 [221]s"rRN0 | 487 2-Way Blow
200 .03 .05 7.10,13 11:1 <20 | .2231 8" RND
250 .06 .09 9,12,16 14:1 <20 | .2231| 8" RND NO‘_‘fSi _ _ _
300 [ .08 10 [10,14,16 17:1 O BT BT (R i sty s ey
350 1 14 12,15,20 20:1 <20 | .2231 | 10 OVL 2. Induction ratio is the ratio of primary air to
400 14 A7 13,16,21 23:1 21 | .2231| 10 OVL total air movementat 150 FPM s
o [ | a0 Jiatess| o1 | a [amst[mow| B Noeriwmemmenbenosoi i
500 -23 -26 15,17,26 28:1 28 | .2231)| 120VL any of the octave bands, 2nd through 7th, with
550 .27 .30 16,18,27 31:1 32 | .2231| 120WL room absorption of 10 DB. !
600 31 35 17.19,30 34:1 33 2231 12 OVL 4. ;mresemstheeﬂccnvemeama.reaoteaf:h
650 .37 A1 18,20,32 37:1 35 | .2231| 120VL
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General Specifications for Thermal Core RILT Diffusers

A. General: Air diffusers shall be of the sizes shown on the drawings. Units shall have factory catalog performance ratings
which conform to CFM, temperature and velocity profiles, static pressure drop, and generated noise criteria designated. The
diffusers shall be high induction type specifically designed for air distribution at temperatures down to 35 degrees Fahrenheit
without dumping or forming condensation on the diffuser’s surfaces and provide Air Distribution Performance Index above
95 at primary supply air volumes down to .10 CFM/ft.

B. Construction: The diffusers shall be constructed of a fire retardant material and shall be able to pass the UL 25/50 Flame
Spread and Smoke Spread Test. Plenums shall be factory constructed with inlet collars sized as scheduled. Internal surfaces
shall be thermally and acoustically insulated with glass fiber material, and interior surface covered with FSK foil Scrim-
Kraft to prevent erosion. The plenum shall be completely sealed to provide a vapor barrier and avoid air leakage. Plenums
shall be insulated to provide an overall R 4.5 value at 40 degrees Fahrenheit.

C. Ceiling Compatibility: Provide diffusers with border styles that are specifically manufactured to fit into ceiling module with
accurate fit and adequate support. Refer to general construction drawings and specifications for types of ceiling systems
which will contain each type of ceiling air diffuser.

D. Performance Rating: Performance of

the air diffusers shall be based on in- Test P s
dependent laboratory tests of factory Test Room Di g ok 20 Wx24' Lx9 H
built plenum/diffuser assemblies run in Test R " 200 na-A:
accordance with ADC** Standard Test R S une 4320.qc;1 ft.
1062R4. ° :
0 Supply Air Temperature 40 F
The diffusers shall be capable of supply-
ing 35 degree Fahrenheit air directly into | Supply Air Volume 1 135 CFM
a room without any tendency for the sup- | CFM/#t 28
ply air envelope to drop, “dump”, or fall | Minimum Uniform Room Secondary Air Motion 25 FPM
into the room. This shall be accomplished | Ajr Distribution Performance Index 100
throughout its entire operating range from | Yamperature Profile Variance +15°F
complete shutoff to one hundred percent
flow. Supply Air Volume 2 60 CFM
; A2
The diffusers shall be capable of provid- :::I::Lm Un Ross dary Air Motion 18 FPM
i ADIT03Srsbns 1) .| o Fatrmanc s s
with the standard Thermal Core proce- T yo Sradie Vedencs K18

dure. The diffusers shall be capable of pro-
viding secondary room air motion and temperature profile from the floor to the seven foot high level evenly maintained at any

point in the conditioned area, and confirmed in an ADC* certified, independent laboratory test room as follows:

E. The diffusers shall be capable of supplying 35 °F air directly into a room without condensation forming on its surfaces.

Test Parameters:

Test Room as Described Above Air Performance Test Condensation Test
Supply Air Temperature 40 °F 35°F
Room Air Temperature 75°F 85 °F
Room Relative Humidity 40 % 85%

F. Types: Provide ceiling diffusers of type, capacity, performance and with accessories and finishes as listed on Air Distribution
Schedule.

Request for substitution of the specified diffusers shall be accompanied by independent ADC certified laboratory test data

documenting that the performance in this specification will be complied with. Calculations, either computerized or manual,

shall be submitted for each conditioned room assuring that the minimum ADPI** listed in the schedule will be achieved by the
substitute diffusers.

* Air Diffusion Council
** “ADPI” as described in the 1989 ASHRAE Fundamentals Handbook, Chapter 31

n



TheHILT isahighinduction
linear diffuser designedfor low
temperature gpplications.

¢ Factory sedled, integral
plenumwithinterndly lined
insulation protectsagainst
condensation.

¢ Dischargeangleof leavingair
designedtomaintainatight
horizonta patternevenwith
varyingair volumes.

¢ Moldedfaceof diffuser has
smooth curved appearance
toblendinto ceiling system.

¢ Diffuser availablein2and 4

ft.lengths.
¢ 1or2way opposite blow.

Air DischargePattern

TheHILT seriesof low tem-
peraurediffusersareavailable
with one-way or two-way
opposite highinduction jets.
Thenumber, spacing, and cen-
ter of discharge openingsin
Thermal Core were engi-
neered and tested to maximize
the diffusers performancein
VAV applications.

Heavy gauge plenum is designed
and tested for cold air applications.

One inch thick factory

sealed insulation —— [ ¥

ensures condensation
does not form above
the ceiling.

Inlet is designed for
easy duct connection.

(T-bars
by cthers)

N

T
By

| L

s

(o slele]eleleleleleloleele [clolele] e
|vﬁ— L minus % N_

Thermal Core deflector generates
extremely high induction rates to
maximize the mixing of the low
temperature supply air with room air.

Thermal Core projects below
the ceiling to ensure a tight
horizontal pattern from

minimum to maximum flows.

Available Available

lengths inlets
24 6, 8, 10
48 6, 8 10

Dimensions are in inches.

T 11

12

Air Discharge Pattern

The HI-LT series of cold air
diffusers are available with one-
way or two-way opposite high
induction jets. The number,
spacing, and center of discharge
openings in Thermal Core were
engineered and tested to max-
imize the diffuser’s performance
in VAV applications.



Thermal Core High Induction Linear Throw
Standard Capacity Diffusers

H”_T . Static | Total Induction?
i PressurelPressure Ratio L7z
- Flow Throw* NC® | AK* [ Size
Standard Capacit Inch | Inch @150
. p y CFM WC WC FPM Inches
24”7 1-Way BIowW [0 o7 | o [o27] 161 | <20 | 0416’ RND
75 17 A8 112,14,211 241 25 | .041|6" RND
100 .30 32 |1417,23 331 33 | .041|6" RND
115 43 43 (15,1824 37:1 35 | .041|6" RND
. Static | Total Induction?
all PressurelPressure Ratio Iz
1 8] 4 ]
CF:II(:JI\\I/IV Inch Inch Ui @150 e AL Inscifmis HILT
wC wWC FPM? ]
50 | o1 | ol |e912| 81 |<20] 082|e rap| otandard Capacity
75 .04 .04 8.11,14 12:1 <20 | .082 |6" RND 24” 2_Way BIOW
100 .07 .09 9,12,17 16:1 <20 | .082 [6" RND
125 12 A5 (11,213,200 20:1 <20 | .082 [6" RND
150 17 A8 112,14,211 241 25 | .082 |8" RND
175 .24 .26 [13,16,220 28:1 29 | .082 |8" RND
200 .30 32 (141723 331 33 | .082 | 8" RND
225 .39 41 15,1824 37:1 35 | .082 | 8" RND
. Static | Total Induction?
Al PressurelPressure Ratio L7z
Flow Throw* NC3® | AK4 | Size
H I LT CEM Inch Inch @150 Inches
WC WC FPM*
Standard Capacity 50 | .01 01 | 6912 81 |<20].082|6"RND
vy | 100 [ .07 09 [91217| 161 |[<20].082 6" RND
48" 1-Way Blow 50| 17 | 18 |121421 241 | 25 | 0828 RND
200 .30 32 |14,17,23 331 33 | .082 |8" RND
230 41 44 115,18,24 37:1 35 | .082 |8" RND
. Static | Total Induction?
Alr PressurejPressure] .| Ratio . 4 In_Iet HILT
Flow Inch Inch Throw @150 NC3 [ AK Size St d d C t
CFM WC WG FPM? Inches andar apaCI y
77
00| o1 | ot [6912] 81 |<20].164|6 raD| 48”7 2-Way Blow
150 .04 .05 8,11,14 12:1 <20 | .164 |6" RND Notes:
200 .07 .09 912,17 16:1 <20 | .164 16" RND 1. Throw dataisgiven asthedistancein feet to
250 12 A5 111,13,20 20:1 <20 | .164 |6" RND terminal velocitiesof 150, 100, and 50 FPM
- 2. Inductionratio istheratio of primary air to total
300 [ .17 19 12,2421l 241 | 25 | .164 (8" RND air movement at 150 FPM
350 24 27 |13,16,220 28:1 29 | .164 | 8" RND 3. NCcriteriarepresentsthenoise criteriawhich
- will not be exceeded by the sound pressurein
400 30 33 14,17,23 331 33 -164 {8" RND any of the octave bands, 2nd through 7th, with
450 .39 43 (15,1824 37:1 35 | .164 |8" RND room absorption of 10DB.
4. AK representsthe effective mean areaof each
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Thermal Core High Induction Linear Throw
High Capacity Diffusers

Air Static Total Induction? Inlet
H”_T Flow |Pressure|Pressure| Throw* |Ratio @150 NC® | AK* Size
CFM | Inch WC | Inch WC FPM* Inches
ngh Capacity 25 .01 .07 5,8,11 6:1 <20 | .0525 | 6" RND
50 .04 .04 9,12,17 12:1 <20 | .0525 | 6" RND
24" l-Way BlOW 75 .10 11 [12,15,20 18:1 <20 | .0525| 6" RND
100 .18 20  |14,16,23 24:1 23 | .0525 | 6" RND
125 .29 32 |16,18,27 30:1 32 | .0525 | 6" RND
150 40 41 [18,20,32 36:1 35 | .0525| 6" RND
Air Static Total Induction 2 Inlet
Flow | Pressure|Pressure| Throw *| Ratio @150| NC 2 | AK 4| Size H”_T
CFM| Inch WC | Inch WC FPM Inches
50 01 01 58,11 6:1 <20 | 105 [ 6" RND H|gh Capacity
75 03 04 710,13 9:1 <20 | .105 | 6" RND v
100 04 06 | 91216 12:1 =20 | 105 |6 rn | 24 2—Way Blow
125 07 10 10,14,16 15:1 <20 | .105 | 6" RND
150 10 11 12,15,20 18:1 <20 | .105 | 8" RND
175 14 16 13,16,21 21:1 21 | .105 | 8" RND
200 18 20 14,16,23 24:1 23 | .105 [ 8" RND
225 22 25 15,17,26 28:1 28 | .105 [ 8" RND
250 29 32 16,18,27 30:1 32 | .105 | 8" RND
275 34 36 17,19,30 33:1 33 | .105 | 10 OVL
300 40 42 18,20,32 36:1 35 | .105 [ 10 ovL
Air Static Total Induction 2 Inlet
HILT Flow | Pressure | Pressure | Throw | Ratio @150 NC ® | AK 4 Size
CFM | Inch WC | Inch WC FPM * Inches
H |gh Capacity 50 .01 .03 4,7,10 6:1 <20 | .1116 | 6" RND
100 .03 .05 7,10,13 11:1 <20 | .1116 | 6" RND
48 1—Way Blow [ .08 10 | 10,14,16 17:1 <20 [ .1116 | 8" RND
200 14 .07 13,16,21 23:1 21 | .1116 | 8" RND
250 23 26 15,17,26 28:1 28 | .1116 | 10"OVL
300 31 35 17,19,30 34:1 33 | .1116 | 10"OVL
325 .37 41 18,20,32 37:1 35 | .1116 | 10"OVL
Air Static Total Indgction 2 In_Iet H I I_T
Flow | Pressure | Pressure | Throw !| Ratio @150 | NC @ | AK 4 Size
CFM| Inch WC | Inch WC FPM ? Inches : :
100 .01 .03 4,7,10 6:1 <20 | .2231| 6" RND ngh CapaCIty
150 03 .04 58,11 8:1 <20 [ 2231[ 8"rRND | 48”7 2_Way Blow
200 .03 .05 7.10,13 11:1 <20 | .2231| 8" RND
250 .06 .09 9,12,16 14:1 <20 | 2231 g"rnD |  Notes: o _ _
300 .08 10 | 10,1416 17:1 <20 | 2231 00w | T Emﬁgﬁcﬂ@nﬁgﬂfﬁ%ﬁﬁ
350 Al 14 12,15,20 20:1 <20 [.2231) 10 OVL 2. Inductionratioistheratio of primary air to
400 14 17 13,16,21 2311 21 | .2231| 10 OVL total air movementat 150FPM
450 17 19 | 14,16,23 26:1 23 | 2231| 120w | @ V’;'IﬁEg:gi;%ﬁfﬁﬁ:gﬁgggﬂﬁh
500 -23 -26 15,17,26 28:1 28 | .2231| 12 OVL any of the octave bands, 2nd through 7th, with
550 27 .30 16,18,27 31:1 32 | .2231[ 120VL room absorption of 10 DB.
600 31 35 |17,19,30 34:1 33 | 2231] 20w | * gﬁJgrm‘tsmee‘(feC“"emea”areao‘( each
650 .37 41 18,20,32 37:1 35 | .2231| 120vL '
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General Specifications for Thermal Core HILT Diffusers

A. Generd: Air diffusers shall be of the sizes shown on the drawings. Units shall have factory catalog performance ratings which
conformto CFM, temperature and vel ocity profiles, static pressure drop, and generated noise criteriadesignated. Thediffusers
shall be high induction type specifically designed for air distribution at temperatures down to 35 degrees Fahrenheit without
dumping or forming condensation on the diffuser’s surfaces and provide Air Distribution Performance Index above 95 at
primary supply air volumesdown to .10 CFM/ft.

B. Construction: The diffusers shall be constructed of a fire retardant material and shall be able to pass the UL 25/50 Flame
Spread and Smoke Spread Test. Plenums shall be factory constructed with inlet collars sized as scheduled. Internal surfaces
shall be thermally and acoustically insulated with glass fiber material, and interior surface covered with FSK foil Scrim-
Kraft to prevent erosion. The plenum shall be completely sealed to provide a vapor barrier and avoid air leakage. Plenums
shall be insulated to provide an overall R 4.5 value at 40 degrees Fahrenheit.

C. Ceiling Compatibility: Provide diffusers with border styles that are specifically manufactured to fit into ceiling module with
accurate fit and adequate support. Refer to general construction drawings and specifications for types of ceiling systems
whichwill contain each type of ceiling air diffuser.

D. Performance Rating: Performance of

the air diffusers shall bebased onin- | teq Parameters
dePe”dem Iabqratory tests of faCtory Test Room Dimensions 20Wx24 Lx9 H
pwlt plenum/dlffuser assemblies run | rest Room Area 480 sq. ft.
in accordance with ADC** Standard Test Room Volume 4320 cu. ft.
1062R4. Supply Air Temperature 40 °F
The diffusers shall be capable of supply-
ing 35 degree Fahrenheit air directly into | Supply Air Volume 1 135 CFM
aroom without any tendency for thesup- [ CFM/ft .28
ply air envelope to drop, “dump”, or fall | Minimum Uniform Room Secondary Air Motion 25 FPM
into theroom. Thisshall beaccomplished | Air Distribution Performance Index 100
throughout itsentire operating rangefrom | Temperature Profile Variance +15°F
compl ete shutoff to one hundred percent
flow. Supply Air Volume 2 60 CFM
. , CFM/ft 12
_Thed'ffuserSSha” becapabl_eOf provid- Minimum Uniform Room Secondary Air Motion 18 FPM
ingan“ADPI” 0f950rabov.e|nanyroom, Air Distribution Performance Index 93
when selected and located in accordance Temperature Profile Variance +15°F
with the standard Thermal Core proce-

dure. The diffusers shall be capable of
providing secondary room air motion and temperature profile from the floor to the seven foot high level evenly maintained at any
point in the conditioned area, and confirmed in an ADC* certified, independent laboratory test room asfollows:

E. The diffusers shall be capable of supplying 35 °F air directly into a room without condensation forming on its surfaces.
Test Parameters:

Test Room as Described Above Air Performance Test Condensation Test
Supply Air Temperature 40 °F 35°F
Room Air Temperature 75 °F 85 °F
Room Relative Humidity 40 % 85%

F. Types. Provide ceiling diffusers of type, capacity, performance and with accessories and finishes as listed on Air Distribution
Schedule.

Request for substitution of the specified diffusers shall be accompanied by independent ADC certified laboratory test data
documenting that the performancein this specification will be complied with. Cal culations, either computerized or manual, shall be
submitted for each conditioned room assuring that the minimum ADPI** listed in the schedule will be achieved by the substitute
diffusers.

* Air Diffusion Council
** “ ADPI” asdescribedinthe 1989 A SHRAE Fundamental s Handbook, Chapter 31
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Model OMNI-LT High Induction

Thermal Core
Cold Air Diffuser

Model OMNI-LT

High Induction

U.S. Patent No. 4,876,949
Canadian patent No. 613,716

The OMNI-LT is designed for low temperature
applications. This diffuser combines a strong
unobtrusive appearance with exceptional per-
formance.

The patented Thermal Core generates a
high velocity jet that maximizes induction
of room air.

The curved, molded shape of the backpan
combines with the airfoil discharge edge
of the face panel to provide a tight horizon-
tal pattern.

The face panel is constructed from 18
gauge steel. The formed edges of the face
assures a straight and level surface.

The backpan is factory sealed with 1/2”
thick insulation with a vapor barrier which
protects against moisture forming in uncon-
ditioned plenum space.

The face panel is held in place by steel
rods that lock into backpan. The panel can
be removed from the backpan.

Material is heavy guage steel (18 guage in
the face panel).

Ceiling Module
A

Nominal Round
Duct size B

24x24

6,8

1174

3318

18

10

13/

37/

18

12x12

16

6

1174

3313




Thermal Core OMNI-LT High Induction Diffusers

Air Static Total Blow Ind_uction 2 In_Iet
Flow | Pressure | Pressure [Throw * Pattern Ratio @150 | NC 8 [ AK 4| Size
CFM| Inch WC | Inch WC FPM * Inches

*| 50 .06 .06 57,11 2-Way 15:1 <20 .046 | 6" RND
*| 75 17 .18 78,12 2-Way 22:1 23 .046 | 6" RND
%* | 100 .29 31 8,11,15 | 2-Way 29:1 33 .046 | 6" RND

125 A1 12 6,8,12 4-Way 18:1 <20 .092 | 8" RND

150 A7 .18 78,12 4-Way 22:1 23 .092 | 8" RND

175 22 .24 8,9,14 4-Way 25:1 28 .092 | 8" RND

200 .29 31 8,11,15 | 4-Way 29:1 33 .092 | 8" RND

225 22 .23 9,10,14 | 4-Way 33:1 32 .092 | 10 RND

250 .28 .29 9,11,15 | 4-Way 36:1 35 .092 | 10 RND

* Available in 12” x 127, in 4-way blow only.

Notes:

1. Throw dataisgiven asthedistancein feet to terminal velocities of 150, 100, and 50 FPM

2. Inductionratioistheratio of primary air to total air movement at 150 FPM

3. NCcriteriarepresentsthe noise criteriawhich will not be exceeded by the sound pressurein any of the octave bands, 2nd
through 7th, with room absorption of 10 DB.

4. AK representsthe effective mean areaof each diffuser.
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Thermal Core
Cold Air
Perforated Diffuser

Model PSS-LT

High Induction

U.S. Patent No. 4,876,949
Canadian patent No. 613,716

The PSS-LT is designed for cold air applica-
tions. The patented Thermal Core generates
a high velocity jet that maximizes the room
induction rate.

Factory sealed plenum with internally
lined insulation.

Condensation guard on back pan protects
against moisture forming in unconditioned
plenum space.

Backpan design to provide tight horizontal

discharge pattern even in VAV applications.

Four-way discharge pattern optimizes
induction rate and throw to maintain
maximum comfort in occupied zone.

Face is removable allowing access to
Thermal Core.

Perforated face has 3/16” diameter holes
on 1/4” staggered centers.

Inlet collar (neck) has ample depth for
easy duct connection.

Material: Heavy gauge steel backpan
molded Thermal Core, steel perforated
face.

Standard Finish:
#26 white

15" thick factory sealed thermal blanket,
with vapor barrier, ensures condensation
does not form above ceiling.

Internal baffling and molded

backpan keeps discharge air
tight against the ceiling.

Cading Modde A Nires 1/4

Thermal Core's deflector generates
extremely high induction rates to
maximize the mixing of the low
temperature air supply with room air.

Ceiling Module Nominal Round
A Duct size B C D
6,8 1114 | 33y
24x24 il
10 13/3 | 37/g
12x12 6 114 | 33

D Border Type 1 (Surface Mount)

[] Border Type 4 (Spline Side Lock)

Dimensions are in inches.

Air Discharge Pattern

The PSS-LT generates a two-way

opposite, high induction jet. The

diffuser was engineered to form

this pattern in order to maximize

the diffuser’s performance in VAV
licati
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Thermal Core High Induction PSS-LT Diffusers

Air Static Total Hlew Induction 2 Inlet
Flow | Pressure| Pressure | Throw ' B Ratio @150 | NC® | AK* | Size
CFM| Inch WC | Inch WC FPM' Inches

* | 50 .06 .06 3,5,7 2-Way 15:1 <20 046 | 8" RND
x| 75 A7 18 46,8 2-Way 221 23 | .046 | 6"RND
* | 100 29 31 35,7 2-Way 29:1 33 | .046 | 6"RND

125 1 A2 3,57 4-Way 18:1 <20 092 | 8" RND

150 A7 18 4,68 4-Way 221 23 092 | 8"RND

175 22 24 5,6,9 4-Way 25:1 28 | .092 | 8" RND

200 29 31 6,7,10 | 4-Way 29:1 33 | 092 | 8" RND

225 22 23 6,811 | 4-Way 33:1 32 | .092 | 1T0RND

250 .28 .29 7,811 4-Way 36:1 35 092 | 10 RND

* Available in 12" x 127, in 4-way blow only.

Notes:

1. Throw data is given as the distance in feet to terminal velocities of 150, 100, and 50 FPM

2. Induction ratio is the ratio of primary air to total air movement at 150 FPM

3. NC criteria represents the noise criteria which will not be exceeded by the sound pressure in any of the octave
bands, 2nd through 7th, with room absorption of 10 DB.

4. AK representsthe effective mean areaof each diffuser.

Public television station
control room.
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General Specifications for Thermal Core OMNI-LT Diffusers

A. Generd: Air diffusers shall be of the sizes shown on the drawings. Units shall have factory catal og performance ratings which
conform to CFM, temperature and velocity profiles, static pressure drop, and generated noise criteriadesignated. Thediffusers
shall be high induction type specifically designed for air distribution at temperatures down to 35 degrees Fahrenheit without
dumping or forming condensation on the diffuser’s surfaces and provide Air Distribution Performance Index above 95 at
primary supply air volumesdown to .10 CFM/ft.

B. Construction: The diffusers shall be constructed of die-formed steel with baked enamel finish. Induction core shall be con-
structed of afire retardant composite material and shall be ableto passthe UL 25/50 Flame Spread and Smoke Spread Test. The
back-pans shall be insulated with aclosed cell anti-fiber insulating material. Theinlet collars shall be sized as schedul ed.

C. Ceiling Compatibility: Provide diffusers with border styles that are specifically manufactured to fit into ceiling module with
accurate fit and adequate support. Refer to general construction drawings and specifications for types of ceiling systems
which will contain each type of ceiling air diffuser.

D. Performance Rating: Performance of
theair diffusers shall be based onin-

dependent laboratory testsof factory | Test Parameters:

built plenum/diffuser assembliesrun | Test Room Dimensions 200 Wx24 Lx9H

in accordance with ADC** Standard | Test Room Area 480 sq. ft.

1062R4. Test Room Volume 4320 cu. ft.
The diffusers shall be capable of sup- | Supply Air Temperature 40 °F
plying 35 degree Fahrenheit air directly
into aroom without any tendency forthe | Supply Air Volume 1 135 CFM
supply air envelopeto drop, “dump”, or | CFM/ft .28
fall into the room. This shall be accom- Minimum Uniform Room Secondary Air Motion 25 FPM
plished throughout its entire operating | Air Distribution Performance Index 100
range from compl ete shutoff to one hun- Temperature Profile Variance +15°F
dred percent flow.

Supply Air Volume 2 60 CFM

Thediffusersshall becapableof provid- | cem/ft 12
ing an “ADP" of 95 or above in any [ Minimum Uniform Room Secondary Air Motion 18 FPM
room, when selected and located in ac- | Ajr Distribution Performance Index 93
cordancewiththestandard Thermal Core | Temperature Profile Variance +15°F
procedure. Thediffusersshall be capable

of providing secondary room air motion
and temperature profile from the floor to the seven foot high level evenly maintained at any point in the conditioned area, and

confirmed inan ADC* certified, independent laboratory test room asfollows:

E Thediffusers shall be capable of supplying 35 °F air directly into aroom without condensation forming on its surfaces.

Test Parameters.
Test Room as Described Above

Air Performance Test Condensation Test

Supply Air Temperature 40°F 35°F
Room Air Temperature 75°F 85°F
Room Relative Humidity 40% 85%

F. Types. Provide ceiling diffusers of type, capacity, performance and with accessories and finishes as listed on Air Distribution
Schedule.

Request for substitution of the specified diffusers shall be accompanied by independent ADC certified laboratory test data
documenting that the performancein this specification will be complied with. Cal culations, either computerized or manual, shall be
submitted for each conditioned room assuring that the minimum ADPI** listed in the schedule will be achieved by the substitute
diffusers.

* Air Diffuson Council
** “ADPI” as described in the 1989 ASHRAE Fundamentals Handbook, Chapter 31
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Thermal Imaging of Two Diffuser Types

Slot Diffuser

cold air flow

CFM =25 Continues to dump
AT=33F at 25% flow.
CFM =50 Begins to dump
AT=31°F at 50% flow.
CFM = 100 Diffuser performs
AT =32.5°F at full flow.
Thermal CoreOmni-Diffuser
Cold Air Flow
CFM =25
AT =31°F
Thermal Core
Diffuser does not
CFM =50 L
AT = 35.5° F dump and maintains
high induction
down to 25% flow.
CFM = 100
AT = 36.5° F
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Thermal Core HCRD Downflow High Induction Diffuser

35— 8T
T Inlet Size §
Nominal :
10" §
¢ | 47.7%"
I I — :
Sectional View Plan View | ¢
. Static Induction
Air Flow ) . T . - -
CFMUhole Iﬁ‘;f:;?; Throw 1131;“]5'_905@1/2 Ne AR Notes:
" - 1. Throw dataisgiven asthedistanceinfeetto
0.98 01 4.7.10 6:1 =20 1116 terminal velocitiesof 150, 100, and 50 FPM
196 03 7.10,13 111 = 20 1116 2. Indaljjctionratioistheratioof primaryairto
total air movement at 150 FPM
2.94 05 10.14,16 17l =20 1116 3. NCcriteriarepresentsthe noise criteriawhich
3.92 14 13.16,21 231 21 1118 will not be exceeded by the sound pressurein
4.90 23 15,1726 281 28 1115 ?an‘:f;g;?;:?gfgfa;gsﬁ)é”dthrough 7th, with
5.88 21 17.18,30 34:1 33 1116 4. AK representstheeffective mean areaof each
6.37 37 18,20,32 37.1 35 1116 diffuser.
300 CFM . .
o All Distances in feet
Hj - 107 °F
D L
o Ceiling
1— T13FPM /86 “F
i £2—
(=]
[ ]
® 3
i 300 C..FNI Supply
= 4— 107 OF Air Temperature
= 75 °F Room Temperature
= 5 o
=
w
% 6—
O 0
8 — \
N
9 L

O I . R T |
7 8 9 10 11 12 13
Floor

L. 4 L 4
14 15 16 17

HCRD High Capacity 48" Downflow - Heating Test
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GENERAL SpPEcIFICATIONS FOR THERMAL Core HCRD DIFFUSERS

A. General: Air diffusers shall be of the sizes shown on the drawings. Units shall have factory catal og performance ratings which
conform to CFM, temperature and vel ocity profiles, static pressure drop, and generated noise criteriadesignated. Thediffusers
shall be high induction type specifically designed for air distribution at temperatures down to 35 °F in the cooling mode and 140
°F in the heating mode without dumping or forming condensation on the diffuser’s surfaces and provide Air Distribution
Performance Index above 95 at primary supply air volumes down to .10 CFM/ft.

B. Construction: The diffusers shall be constructed of a fire retardant material and shall be able to pass the UL 25/50 Flame
Spread and Smoke Spread Test. Plenums shall be factory constructed with inlet collars sized as scheduled. Internal surfaces
shall be thermally and acoustically insulated with glass fiber material, and interior surface covered with FSK foil Scrim-
Kraft to prevent erosion. The plenum shall be completely sealed to provide a vapor barrier and avoid air leakage. Plenums
shall be insulated to provide an overall R 4.5 value at 40 degrees Fahrenheit.

C. Ceiling Compatibility: Provide diffusers with border styles that are specifically manufactured to fit into ceiling module with
accurate fit and adequate support. Refer to general construction drawings and specifications for types of ceiling systems
whichwill contain each type of celling air diffuser.

D. Performance Rating: Performance of

the air diffusers shall be based on in- ]
dependent laboratory tests of factory Test Parameters
: . . . Test Room Dimensions 20Wx24Lx9H
built plenum/diffuser assembliesrunin Test Room Area 480 sq. ft
accordance with ADC** Standard g. 1
Test Room Volume 4320 cu. ft.
1062R4. . o
Supply Air Temperature 40 F
The diffusers shall be capable of supply-
ing 35 degree Fahrenheit air directly into | supply Air Volume 1 135 CEM
aroom without any tendency for thesup- | cemyit 28
ply air envelope to drop, “dump”, or fall | pMinimum Uniform Room Secondary Air Motion 25 FPM
into theroom. Thisshall beaccomplished | Ajr Distribution Performance Index 100
throughout itsentireoperatingrangefrom | remperature Profile Variance +15°F
complete shutoff to one hundred percent
flow. Supply Air Volume 2 60 CFM
. . CFM/ft 12

.'I'hedlrfusersnshall becapabl.eof provid- Minimum Uniform Room Secondary Air Motion 18 FPM
ingan“ADPI” of 95 or aboveinany room, Air Distribution Perf ind 03
when selected and located in accordance T” 'S ”t . |oPn f_elr ci/rm.ance naex +15°F
with the standard Thermal Core procedure. emperature Frofiie variance -

The diffusers shall be capable of provid-
ing secondary room air motion and temperature profile from the floor to the seven foot high level evenly maintained at any point in

the conditioned area, and confirmed in an ADC* certified, independent laboratory test room asfollows:

E. The diffusers shall be capable of supplying 35 °F air directly into a room without condensation forming on its surfaces.
Test Parameters:

Test Room as Described Above Air Performance Test Condensation Test
Supply Air Temperature 40 °F 35°F
Room Air Temperature 75 °F 85 °F
Room Relative Humidity 40 % 85%

F. Types: Provide ceiling diffusers of type, capacity, performance and with accessories and finishes as listed on Air Distribution
Schedule.

Request for substitution of the specified diffusers shall be accompanied by independent ADC certified laboratory test data
documenting that the performance in this specification will be complied with. Calculations, either computerized or manual,
shall be submitted for each conditioned room assuring that the minimum ADPI** listed in the schedule will be achieved by the

substitute diffusers.

* Air Diffusion Council
** “ ADPI” as described in the 1989 ASHRAE Fundamentals Handbook, Chapter 31
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HCRH High Capacity Horizontal

=
1

Nominal Duct Size

% Nominal Duct Size

\j

Sectional View Plan View
Air Flow Static Indu_ction
CEM/hole Pressure Throw * Ratio @ NC 3 AK*

Inch W.C. 150 FPM 2
0.98 01 4,7,10 6:1 <20 .00219
1.96 .03 7,10,13 11:1 <20 .00219
2.94 .08 10,14,16 17:1 <20 .00219
3.92 14 13,16,21 231 21 .00219
4.90 .23 15,17,26 28:1 28 .00219
5.88 31 17,19,30 34:1 33 .00219
6.37 37 18,20,32 37:1 35 .00219

Notes:

1. Throw data is given as the distance in feet to terminal velocities of 150, 100, and 50 FPM.

2. Induction ratio is the ratio of primary air to total air movement at 150 FPM

3. NC criteria represents the noise criteria which will not be exceeded by the sound pressure in any of the octave bands,
2nd through 7th, with room absorption of 10 DB.

4. AK represents the effective mean area of each diffuser. To determine overall diffuser AK multiply .0022 x dry of holes.

Onehole per squareinch of facearea- i.e. - 48" x 12" =576 holes.
Minimum height = 4" : Maximum height = 12"

Minimumwidth = 12" : Maximum width = 48"

Contact factory for larger sizes.
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GENERAL SpPEcIFICATIONS FOR THERMAL Core HCRH DIFFUSERS

A. Generd: Air diffusers shall be of the sizes shown on the drawings. Units Shall have factory catalog performance ratings
which conform to CFM, induction ratios, temperature and velocity profiles, static pressure drop, and generated noise
criteria designated. The diffusers shall be high induction type specifically designed for air distribution at temperatures
down to 35 degrees Fahrenheit in the cooling mode and 140 degrees Fahrenheit in the heating mode without dumping or
forming condensation on the diffuser’s surfaces and provide Air Distribution Performance Index above 95 at primary
supply air volumesdown to .10 CFM (ft.

B. Construction: The diffusers shall be constructed of a fire retardant material and shall be able to pass the UL 25/50
Flame Spread and Smoke Spread Test..

C. Mounting Frames: Frames shall be constructed of extruded aluminum suitable for mounting in a hard-wall or directly
to ducts.

D. Performance Rating: Performance of the air diffusers shall be based on independent laboratory tests of factory built
diffuser assemblies run in accordance with ADC** Standard 1062R4.

The diffusers shall be capable of supplying 35 degree Fahrenheit cooling mode or 140 degrees Fahrenheit in the
heating mode air directly into aroom without any tendency for the supply air envelope to enter the occupied area of the
room. This shall be accomplished throughout its entire operating range from complete shutoff to one hundred percent
flow.

The diffusers shall be capable of providing an “ADPI” of 95 or above in any room, when selected and located in
accordance with the standard thermal core procedure. The diffusers shall be capable of providing secondary room air
motion and temperature profile from the floor to the seven foot high level evenly maintained at any point in the
conditioned area.

E. The diffusers shall be capable of supplying 35 °F air directly into aroom without condensation forming on its surfaces.
Test Parameters:

Test Room as Described Above Air Performance Test Condensation Test
Supply Air Temperature 40 °F 35 °F

Room Air Temperature 75 °F 85 °F

Room Relative Humidity 40 % 85%

F. Types: Provide ceiling diffusers of type, capacity, performance and with accessories and finishes as listed on Air
Distribution Schedule.

Request for substitution of the specified diffusers shall be accompanied by independent ADC certified laboratory test
data documenting that the performance in this specification will be complied with. Calculations, either computerized
or manual, shall be submitted for each conditioned room assuring that the minimum ADPI** listed in the schedule will

be achieved by the substitute diffusers.
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MCI Springfield, Missouri provideshigh
indoor air quality for itsemployeesby
choosing therma coredirect jet induction
diffusers

Andy WilliamsThegtre, Branson, Missouri,
solvesatough heating, cooling, and humidity
chalengeby utilizing thermal coredirect jet
induction diffusersand cold air distribution.
Results! Excellent occupant comfort.

Evange Coallege providesan excellent sudy
environment by applying thermal core
diffusngandcoldair distributiontoinsure
highindoor air quality.

e cm—

EVANGELUNVERSITY. |

<. John’sBreech Medica Center,

L ebanon, Missouri chooses Therma Core
diffusersand cold air distributiontoinsure
highindoor air quaity and humidity control.
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Shoji Tabuchi Theater, Branson, Missouri
asoutilized cold air distributionto maintain
anexcdlent comfort level. Therma Core
diffuserswereusedto delivery thislow
temperatureair directly into thetheater.

Thenew state of theart Boneand Joint
Center at Cox Hospitdl Springfield,
Missouri applied cold air distribution and
Therma CoreDiffuser toinsurean ADPI
of 95%. TheRILT wasutilized exclusvely
through out theentirebuilding.

27

Collegeof the Ozarksused cold air
distribution and used Termal Core
diffusersto ddiver thislow temperature
arinther state of theart training facility.
Thermal Corediffuser blended into the
uniquearchitecturd ceiling.




THERMAL CORE DIFFUSER SELECTION AND LOCATION

1) Sdlect diffusersfor 80to 100 percent of their nominal air flow rating.

2) Deactivate nozzlesif necessary.

3) Diffuser Location:
a) Air stream from opposing diffusers should not collide at greater than 150 FPM air velocity.
b) Air stream from diffusers should meet adjacent wall s between 50to 1500 FPM air velocity.

c) Diffusersshould be placed so that thelateral distance between adiffuser andthewall isthediffuser’s
throw (infeet) at 50 FPM terminal velocity times0.404, or less. Thelateral distance between adjacent
diffusersisthediffuser’sthrow at 50 FPM terminal velocity times0.808, or less.

Diffuser Throw Drawings

Thefollowing sequenceillustrates some of themore common errorsmadein air-distribution design. The
first four cases show stagnation, turbulence, and over-sized diffuser selection leading tolow induction
ratio. Case5illustratesthe principlesbehind proper placement of diffusers. All casesapply to atypical
1,110ft? classroomwith atotd air flow of 450 cfm.
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Case 1. Asingle HILT-48" 2-way
Induction Ratio 37:1
ADPI = <85 due to stagnant area
Case 2. Two HILT-48" 1-way

Induction Ratio 37:1
ADPI = <85 due to stagnant area

Case 3. Two HILT-24" 2-way (Perpendicular configuration)

Induction Ratio 37:1
ADPI = <70 due to stagnant area and turbulent downwash

Case 4. Two HILT-48" 2-way

Induction Ratio 20:1
ADPI = <90 due to low induction ratio.
(ADPI will decrease further if air-supply throttles.)

Case 5. Two HILT-24" 2-way (Parallel Configuration)

Induction Ratio 37:1
ADPI = 100 due to proper selection
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